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Introduction

Methods

About 30% of native bees are cavity-nesting, meaning that they
lay brood in hollowed out stems, holes in wood, or other similar
cavities (USDA, 2007). Many native bee species are well-known
as effective pollinators. Many bee, wasp, and even fly species
have been found to nest in artificial cavities like cut natural
reeds or cardboard tubes (McCallum et al. 2018). Female
solitary bees construct brood cells in these nesting sites from
the back of the tube to the front, often partitioning each brood
cell with taxon-specific materials (MacIvor 2017). They provision
food for the young, which develop in the tubes over the spring
and summer and either emerge during the summer or
overwinter to emerge the following spring. Therefore, providing
artificial cavities can support native bee populations, as well as
other species which utilize nesting cavities.

Setup of artificial nests
In spring 2020, boxes consisting of hollow 6mm and 8mm tubes,
isolated into three sets of two, were placed at least 15m apart
in four locations on campus: (1) the Arboretum wildflower
garden area, which is rich in flowers that bloom from spring
through fall in planted beds, (2) the back meadow area of the
Arboretum, which is managed to promote the growth of native
wildflowers, (3) the no-mow zone which is left unmanaged, and
(4) the eGarden with a low availability of flowers from food
gardens (Fig 1). A wooden frame (the “bee barn”) that
supported twelve nest boxes was already set up in the native
plant gardens of the Arboretum in spring 2019 (Fig 2).

Relationships between bee abundance and artificial nest
occupation were evaluated across several locations on the SUNY
Geneseo campus in this study. The artificial nests used were
wooden boxes filled with 6-inch-long hollow natural reeds.
Goals:
• Identify which bee species are supported in artificial cavity
nests in different sites
• Compare bee fauna at each site with artificial nest occupants
• Monitor nest building activity over time
• Determine preference for high-density nest boxes or isolated
boxes

Fig 1. An isolated set of wooden
boxes filled with natural reed
tubes.

Fig 2. The high-density “bee
barn” with 12 nest boxes full of
natural reed tubes.

Results

Observation of active nest building
Boxes were photographed weekly
from late April through September.
Tubes were numbered the same
each week in digital photos (Fig 3).
Data were recorded on the tube
Fig 3. A photograph of a nest
size, the capping material, and if the box with the tubes labelled.
cap had developed any holes.
Sampling bees at nest boxes
Every week, 5 minutes were spent
observing the bee barn and each set
of boxes. Insects that used the tubes
were identified to the lowest
possible taxonomic level (Fig 4).
Fig 4. An Isodontia wasp

carrying insect prey into a tube.

Bee surveys
Every 2-3 weeks, 24 3.5 oz plastic containers painted white,
blue, or yellow, and filled with soapy water were placed 3
meters apart in each location for 9 hours; such “bee bowls” are
a standard method for sampling bees (Fig 5). Starting in July,
one hanging blue vane trap filled with soapy water in each site
was used to capture larger bees. Bees and wasps that landed on
flowers were caught with a net weekly in
a 15-minute timed survey. Bee and wasp
specimens were pinned and identified to
the lowest possible taxonomic level
primarily using the resources on
DiscoverLife (The Polistes Corporation,
Fig 5. Insects trapped
2020).
in a bee bowl.

(A)

Fig 6. There was a significant effect of site on the
percentage of tubes filled per nest box (ANOVA; F=6.886,
df= 3, 15, p=0.002). Tube filling in the isolated boxes was
significantly different between the Arboretum wildflower
area and the eGarden (p=0.002) and between the nomow zone and the eGarden (p=0.011). The high-density
“bee barn” had significantly more tubes filled than the
lower-density isolated nest boxes (p=0.004).

(B)

(C)

Fig 7. The tube filling materials of (A) isolated boxes in all sites and the “bee barn” in September 2020, and
isolated box sets over time in the (B) wildflower area and (C) eGarden. The no-mow zone had the highest
diversity of tube filling materials, indicating that there may be a high diversity of insects utilizing the nest
cavities. As time progressed, the tube filling materials became more diverse, and more tubes were filled. The
Arboretum wildflower area had a higher percentage of tubes filled than the eGarden.

Table 1. The most common insects observed utilizing tubes at the bee barn and isolated
boxes in each site. All listed taxa can use cavities. The leafcutter bees Megachile and the
mason bees Osmia were most often observed.
Genus
Megachile
Osmia
Isodontia
Symmorphus

Bee barn

Wildflower
area
(WA)

Back
meadow
(BM)

No-mow
zone
(NM)

eGarden
(EG)

50
39
23
15

11
19
13
4

16
2
8
5

18
2
5
1

0
0
5
0

16

4

1

0

0

Chrysis

9

3

1

0

0

Trypoxylon

2
4

3
0

2
0

2
0

0
0

Coelioxys

Monobia

Discussion

Taxon Information
Bee
Bee
Predatory wasp
Predatory wasp
Bee, parasite of Megachile
& other bees
Wasp, parasite of bees &
wasps
Predatory wasp
Predatory wasp

Artificial nesting cavities supported several native bee species, but also
supported several introduced mason bee species. In addition to bees,
the tubes housed wasps, which was unintended but not necessarily
harmful because native wasps perform important ecological services.
The insects observed using artificial cavity nest boxes in each site were a
subset of the bee and wasp community. Insects preferred high-density
nesting sites, which unfortunately could expose them to more disease
and parasitism. The implications of this study are that some areas need
additional resources to support native cavity-nesting bees. Future
studies might explore strategies for deploying artificial nests that would
support native taxa over increasingly successful introduced species.

Fig 8. The 10 most common bee taxa
collected in the four sites. The most
abundant taxa (Lasioglossum,
Ceratina, & Augochlorella) do not use
existing cavities like hollow tubes for
nesting.

Fig 9. The species of Megachile
(leafcutter bees) and Osmia
(mason bees) collected on
campus. Some of the most
common Osmia species are
introduced from Asia.

References
Maclvor J.S. (2017). Cavity-nest boxes for solitary bees: a century of design and research. Apidologie, 48,
311–327. DOI: 10.1007/s13592-016-0477-z
McCallum, R.S., McLean, N.L., & Cutler, G.C. (2018). An assessment of artificial nests for cavity-nesting
bees (Hymenoptera: Megachilidae) in lowbush blueberry (Ericaceae). The Canadian Entomologist, 150,
802-812. DOI:10.4039/tce.2018.45
The Polistes Corporation. (2020). Discover Life. Retrieved Dec. 2020, from https://www.discoverlife.org/
USDA (2007). Enhancing nest sites for native bee crop pollinators. Agroforestry Notes. Retrieved from:
https://www.plants.usda.gov/pollinators/Enhancing_Nest_Sites_For_Native_Bee_Crop_Pollinators.pdf

Acknowledgments
We would like to thank the Geneseo Foundation and Geneseo Student
Association for providing the opportunity to do an undergraduate summer
research fellowship and funding for conference participation. We would also
like to thank SUNY Geneseo, the Arboretum, and the Office of Sustainability
for allowing me to put up nest boxes in several locations around campus.

